Inflammatory response of human coronary artery endothelial cells to saturated long-chain fatty acids.
Saturated long-chain fatty acids (SFAs) exert unfavourable metabolic effects (lipotoxicity) and induce apoptotic cell death (lipoapoptosis) in certain cell-types. Their contribution to inflammatory cell responses is unclear. We studied the expression of 113 inflammatory genes in human coronary artery endothelial cells (hCAECs) and their regulation by SFAs and unsaturated long-chain fatty acids (UFAs). Gene regulation in hCAECs was assessed with macroarrays, real-time RT-PCR and immunoblotting. Participation of the transcription factor NFκB and the stress kinases JNK and p38 MAPK in gene-regulatory events was examined with pharmacological inhibitors. Based on macroarray data, 59 inflammatory genes were expressed in hCAECs, 14 were regulated by the SFA palmitate. SFA-triggered induction of IL1A, IL6, IL8, CXCL2, CXCL3, CCL20, SPP1 and CEBPB was confirmed by RT-PCR or immunoblotting. All gene inductions were SFA-specific. Using inhibitor SN50, palmitate-induced expression of IL8, CXCL3 and CCL20 was NFκB-dependent (all p<0.05). Furthermore, JNK was involved in palmitate-induced expression of IL1A, IL8, CXCL3, SPP1 and CEBPB as determined with inhibitor SP600125 (all p<0.05). Finally, the effectiveness of the tested fatty acids to induce inflammatory genes was closely reflected by their effectiveness to trigger endoplasmic reticulum stress. In conclusion, hCAECs express a large panel of inflammatory genes with a series of genes being regulated by palmitate and stearate, but not by UFAs. Thus, SFAs represent potential contributors to vascular inflammation.